Galpha12/13 is essential for directed cell migration and localized Rho-Dia1 function.
Scratch-wound assays are frequently used to study directed cell migration, a process critical for embryogenesis, invasion, and tissue repair. The function and identity of trimeric G-proteins in cell behavior during wound healing is not known. Here we show that Galpha12/13, but not Galphaq/11 or Galphai, is indispensable for coordinated and directed cell migration. In mouse embryonic fibroblasts endogenous Rho activity is present at the rear of migrating cells but also at the leading edge, whereas it is undetectable at the cell front of Galpha12/13-deficient mouse embryonic fibroblasts. Spatial activation of Rho at the wound edge can be stimulated by lysophosphatidic acid. Active Rho colocalizes with the diaphanous-related formin Dia1 at the cell front. Galpha12/13-deficient cells lack Dia1 localization to the wound edge and are unable to form orientated, stable microtubules during wound healing. Knock down of Dia1 reveals its requirement for microtubule stabilization as well as polarized cell migration. Thus, we identified Galpha12/13-proteins as essential components linking extracellular signals to localized Rho-Dia1 function during directed cell movement.